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External morphology and anatomy** 
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Fig. 1. Branching system of the rhizome of Hypolepis punctata. 

B: Seemingly dichotomous branching between rhizome and leaf. D: Dichotomous 
branching of the rhizome. Three parts (1, 2 and 3) of the rhizome are magnified, 
b: Extra-axillary bud, 1: Leaf, s: Shoot. 
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Fig. 2. Decapitation experiments of juvenile leaves of Hypolepis punctata. 

I—I'. Decapitated juvenile leaf less than 10 mm long on 19th of July CD, and extra- 
axillary bud (B) developed into a young leaf on 20th of August (10. II—H 7 . 
Decapitated juvenile leaf more than 15 mm long, which shows involute tip (II: 1st 
of September). Extra-axillary bud developed into short shoot at first, and next 
produces leaf (II 7 : 8th of November). Ill—III'. Decapitated young leaf which has 
unfolding pinnae (III: 1st of September). Extra-axillary bud develops into short 
shoot and does not produce any leaf for sometimes after decapitation (III/: 8th of 
November). 
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Fig. 3. Five stages of formation cycle of extra-axillary bud. 
B: Extra-axillary bud. L: Leaf. S: Shoot. 
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Fig. 4. Diagrams of apex of the rhizome in five serial developmental stages. Left series (Ia- 
Va) is diagrams as seen from above. Right series (Ib-Vb) is diagrams in longitudinal 
section. Diagram la corresponds to lb and so on. 

B: Meristem of extra-axillary bud. Bl: Primordium of new leaf which is formed on parent 
extra-axillary bud. Bs: Apical meristem of shoot which is established on parent extra- 
axillary bud (B). Bs': Meristem of new leaf which is formed on parent extra-axillary bud 
CB). This grows into leaf primordium (Bl). L: Leaf primordium. S: Apical meristem of 
shoot. Sb: New extra-axillary bud which is formed on primordium of new leaf (SI). SI: 
Primordium of new leaf which is formed on parent shoot (S). Ss: Meristem of new shoot 
which is formed on parent shoot (S). Ss': Meristem of new leaf which is formed on parent 
shoot (S). This grows into primordium of new leaf (SI). 







Fig. 5. Behaviours of vascular bundles in rhizome and basal part of petiole of Hypolepis. 
a and b: Serial cross sections of the rhizome of H. punctata, showing dichotomous- 
branching, c-e: Serial cross sections of the rhizome of H. punctata, showing 
seemingly dichotomous branching between rhizome and leaf, f and g: Serial cross- 
sections of the petiole just below the extra-axillary bud of H. punctata, h and i: 
Serial cross sections of the petiole just below the extra-axillary bud of H. alte- 
gracillima. Arrangements of vascular bundles in fig. f and h exhibit seeming 
solenostele. B: Vascular supply,to extra-axillary bud. L: Vascular supply to Leaf.. 
S: Vascular supply to shoot. 
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Summary 

It has been known that Hypolepis punctata forms extra-axillary buds at 
the abaxial side of the basal part of petiole. Buds would develop into- 
shoots after the leaf on which they have been formed withered. If a. 
juvenile leaf less than 10 mm long would be decapitated, the bud at the 
leaf base would give rise to a new leaf instead of a shoot. If a more ad¬ 
vanced juvenile leaf more than 15 mm long would be decapitated, the bud, 
would develop into a short shoot at first, and next would produce a leaf.. 


— 22 — 



September 1973 


Journ. Jap. Bot. Vol. 48 No. 9 


279 


If more advanced leaf which is unfolding pinnae would be decapitated, the 
bud would develop into a shoot and be kept as a shoot for some times. 
These phenomena seem to correspond with a degree of histological dif¬ 
ferentiation in the shoot apex; the status of differentiation of leaf primor¬ 
dium, extra-axillary bud and apical cell of shoot. 

When a bud becomes visible by naked eyes at the base of the leaf, 
three primordia, i. e. next leaf primordium, primordium of next extra- 
axillary bud which is differentiated on the parent leaf primordium, and 
apical meristem of shoot, have already differentiated in the tip of the 
parent bud. Bower (1923) interpreted that the formation of extra-axillary 
bud in Hypolepis and other ferns would be a modification of dichotomous 
branching in rhizome system; he suggested that an extra-axillary bud 
would be one of the two shanks by dichotomous branching, and that a bud 
immediately gave rise to the leaf. But the present writers have elucidated 
that the bud meristem is formed after the leaf was established; the rhizome 
branches out dichotomously a leaf, from which the extra-axillary bud is 
differentiated afterwards. 

Explanation of Plates XII-XV 

Longitudinal sections of terminal portion of rhizome of Hypolepis punctata. 
These sections correspond to each stages of Figs. 3 and 4, namely, A-D to 
Stage I, E-G to Stage II, H-I to Stage III, J-L to Stage IV, M-P to Stage V. 
Plate XII. A: Longitudinal section of terminal portion of the rhizome. 
Terminal portion turns upward. B: Extra-axillary bud (B) originated 
in the abaxial base of leaf primordium. C: Leaf primordium (L) in 
terminal portion of the rhizome in A. D : Meristem of shoot apex (S) 
in A. Correlative positions of shoot apex, leaf primordium and extra- 
axillary bud are shown diagrammatically in the text fig. 4. A: x 10. 
B-D: ca. x 130. 

Plate XIII. E: Extra-axillary bud (B) which is formed at the base of the 
leaf primordium. F: More advanced leaf primordium (L). G: Shoot 
apex which divided into two (Ss and Ss') dichotomously. Ss' would be 
next leaf primordium. H : Longitudinal section of distal portion of the 
rhizome (Corresponds to Stage III in fig. 3 and 4). L in H, juvenile 
leaf. E-G: ca. xl30. H: xlO. 
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Plate XIV. I: Primordium of next extra-axillary bud, which divides into 
two primordia ; leaf (below, Bs') and shoot (above, Bs). J : Longitudinal 
section of terminal portion of more developed rhizome (Corresponds to 
Stage IV in fig. 3), L in J, leaf. S, shoot. B, extra-axillary bud. K: 
Next leaf primordium (Bs' = Bl) differentiated on the parent extra- 
axillary bud (B) in J. L: Meristem of shoot apex (Bs) on the parent 
extra-axillary bud (B) in J. I, K and.L: ca. xl30. J: xlO. 

Plate XV. M: Longitudinal section of terminal portion of further advanced 
rhizome (Corresponds to Stage V in fig. 3 and 4). N : Primordium of 
extra-axillary bud (Sb) which differentiates at the abaxial base of the 
next leaf primordium (SI in 0). O: The next leaf primordium (SI) in 
the parent shoot apex (S) in M. P : Meristem of the next shoot apex 
(Ss) which is established on parent shoot apex (S) in M. M: xlO. 
N-P : ca. x 130. 


(3f J$) Koichiro Miura: On Japanese 
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